Abstract Pregnancy is frequently associated with major skin changes. Some of these changes are attributed to pregnancyspecific dermatoses, which often are overlooked and misdiagnosed by physicians. We discuss four major pregnancyspecific dermatoses: pemphigoid gestationis; pruritic urticarial papules and plaques of pregnancy; prurigo of pregnancy; and pruritic folliculitis of pregnancy. Accurate diagnosis and management is crucial, not only to alleviate symptoms, but also to estimate correctly the risk for the fetus.
Introduction
Pregnancy is a period in a woman's life that is full with changes. Many of these changes are related to the skin, and some of these changes may have great impact on the woman's life. Changes in the skin during pregnancy may be divided into physiological changes and pregnancy-specific dermatoses. While many physicians are familiar with the normal physiologic changes in pregnancy, knowledge on the rarer pregnancy-specific dermatoses is oftentimes lacking. This may lead to misdiagnosis and mistreatment of the patients. The purpose of the current review is to focus on some of the more important and common pregnancyspecific dermatoses: pemphigoid gestationis (PG); pruritic urticarial papules and plaques of pregnancy (PUPPP); prurigo of pregnancy (PP); and pruritic folliculitis of pregnancy (PFP)-highlighting the differences between these conditions. We hope that this will help to better diagnose, and hence to better treat, pregnant patients with these disorders.
Pemphigoid Gestationis PG is a rare, autoimmune, blistering disease of pregnancy [1] . Its incidence varies between 1 in 2,000 to 1 in 60,000 pregnancies, depending on the presence of HLA-haplotypes B8, DR3, and DR4 in the mother and DR2 in the father [2] [3] [4] [5] [6] . Other autoimmune diseases, including Grave's disease (most common), Hashimoto thyroiditis, vitiligo, autoimmune thrombocytopenia, and pernicious anemia, have been reported in association with PG [4, 7] .
PG is initiated by the identification of placental proteins as foreign antigens and subsequent production of antiplacental antibodies of the subclass IgG1 [1, 4] . These antibodies cross-react with similar proteins of the skin basement membrane [1] . The main antigen has been recognized to be collagen XVII (also termed BP180 or BPAg2), which is found in both skin and placenta, and especially important in this condition is the NC16A domain, similar to bullous pemphigoid [4, 8] . Less frequently, BP230 is the target antigen [9] . The antigens are presented to the maternal immune system by an abnormal expression of major histocompatibility complex class II molecules [8] . This initiates a cascade of reactions involving TH2 lymphocytes, cytokines, and polymorphonuclear cells, leading to blister formation [8] . Recently, both IgA and IgE antibodies have been reported in PG [10, 11] .
Symptoms usually begin between 21 and 28 weeks of gestation and 1 week postpartum, and recover a few weeks following delivery [8] . It can very rarely appear in the context of trophoblastic tumors (choriocarcinoma, hydatidiform mole) [4] . Onset of symptoms in early pregnancy is usually associated with a better prognosis and termination of rash earlier after delivery [12••, 13] .
Characteristic presentation is of an abrupt intensely pruritic, periumbilical skin eruption, which consists of erythematous urticarial papules and plaques [2] [3] [4] . The rash quickly spreads, but spares the face, scalp, and mucous membranes [2, 3, 8] . In that phase of the disease, it is very difficult to differentiate PG from PUPPP. When blisters start to form, diagnosis of PG is much easier, although cases without blistering also have been described [4, 6] . Blisters often contain clear or sometimes blood-stained fluid [8] . The bullae rupture, leaving erosions that are covered with yellowish or hemorrhagic crusts, and culminating in residual pigmentation and rarely cicatrization [5] . Nikolsky sign may be positive [5] . Systemic symptoms have been described and include lassitude, exhaustion, fever, chills, and psychological stress associated with the unbearable pruritus [5] . Exacerbations and remissions are characteristically evident during the course of pregnancy, with marked improvement in late pregnancy [4] . Nevertheless, in 75 % of cases there is an exacerbation at delivery [4] . Resolution time after delivery is usually 4 weeks for the bullous eruption and 14 weeks for the urticarial rash [5] .
Relapses are reported in subsequent pregnancies, during the first menstrual cycles, or with the use of oral contraceptives [1] . In subsequent pregnancies, the condition can present earlier and be more aggressive. Disease-free pregnancies also have been reported but only very rarely (5-8 %) [2, 4, 7, 14] . Changing partners has not been associated with an increased risk of developing PG, but it is unknown whether it changes the risk of recurrence [14] . PG is associated with a high stillbirth rate, premature labor, and delivery of low-birthweight infants [15, 16] . Abortions have been reported in approximately 20 % of cases [17] . This risk correlates with disease severity and not with corticosteroid treatment [18] . The rash may spread to the fetus in 5-10 % of cases, probably due to passive antibody transfer in utero, and present as papular and bullous lesions [2, 3, 7] . The rash in these infants is usually mild and self-resolving within days to weeks and usually does not evolve after birth [2, 4, 7] .
Histopathology findings depend on the stage and severity of the disease [4] . Early lesions reveal epidermal and papillary dermal edema, together with perivascular inflammatory infiltrate rich with lymphocytes, histiocytes, and eosinophils [4] . Later, basal cell necrosis at the tip of the dermal papilla may be evident [7, 17] . In the bullous stage, subepidermal blistering containing numerous eosinophils can be found, located to the lamina lucida of the dermal-epidermal junction (DEJ) [2] [3] [4] 7] .
By immunofluorescent studies of perilesional skin, linear complement C3 deposition can be found along the DEJ in 100 % of cases [4] . IgG can be demonstrated in 25-30 % of women affected [2-4, 7, 8] . The same features can be found in skin samples from affected babies and also in the placenta. The anti-BP180 titer is usually high in the beginning of the disorder and decreases in remission. Therefore, frequent testing facilitates diagnosis and follow-up [19, 20] .
Laboratory tests are usually normal, although eosinophilia may be seen in as many as 50 % of patients and can correlate with disease severity [5] . Other parameters that can be elevated include immunoglobulin levels, erythrocyte sedimentation rate, acute phase proteins levels, and antithyroid antibodies [5] .
Treatment is determined according to the severity of the disease, and its goal is to control pruritus and to prevent the formation of blisters [4] . It is advised to eliminate contact with affected sites to minimize the risk of secondary infection and scarring, and large blisters may be drained [15, 21] . Systemic corticosteroids are the treatment of choice, and doses of 0.5-1 mg/kg/day of prednisolone are recommended [1, 4] . Mild cases can be treated with ultrapotent topical corticosteroids, emollients, and antihistamines. Immunoapheresis can be successfully used in cases of PG that are resistant to conventional treatment regimens [22] . Other treatment options for the postpartum period in resistant cases may include tetracyclines, nicotinamide, cyclophosphamide, cyclosporine, pyridoxine, gold, methotrexate, azathioprine, dapsone, rituximab, intravenous immunoglobulins, or chemical oophorectomy with goserelin [7] [8] [9] [22] [23] [24] [25] [26] [27] .
Pruritic Urticarial Papules and Plaques of Pregnancy
PUPPP is the most common pregnancy-specific dermatosis [28] and has been reported to occur in 1 of 130-300 pregnancies [28] . This is a benign, self-resolving, pruritic, inflammatory disorder. In addition to PUPPP (the term most commonly used in the United States), this condition has been termed polymorphic eruption of pregnancy (the term preferred in Great Britain) [29] , toxemic rash of pregnancy [30, 31] , late onset prurigo of pregnancy [31] , Bourne's toxemic rash of pregnancy, and toxic erythema of pregnancy [32] .
The rash of PUPPP usually first appears on the abdomen, often along the striae, and later spreads to the buttocks and proximal thighs [4, 33] . In severe cases, it can quickly become generalized, but systemic symptoms are almost always absent [4, 12••] . The rash starts with 1-to 2-mm urticarial papules, surrounded by a narrow and pale hallo, that coalesce into plaques [34] . It is characterized by intense pruritus, which can be very bothersome to the patients, and even interrupt their sleep and lives [33, 35] . A helpful clue to differentiate this condition from PG is the characteristic sparing of the umbilical region [4] . Sparing of the face and acral sites also is characteristic, although one case of extensive palmoplantar involvement has been reported [36, 37•] . Mucous membranes are usually not involved [38] . In half of the patients, the rash can develop into vesicles (and rarely even bullae), widespread erythema (nonurticated), and targetoid and eczematous rash [4, 37•, 39] . It develops during the third trimester in 85-91 % of patients (mean onset at 35 weeks of gestation), although in up to 15 % of patients it can start immediately postpartum, and onset as late as 4 weeks postpartum has been described [4, 33, 34, 37•, 40] .
The disorder is more common with first pregnancies (73 %), excessive maternal weight gain, and multiple gestations [4, 37•, 41] . Additionally, familial occurrences have been reported [41] .
Although it is a common disorder, the etiology of PUPPP is still a mystery. It has been suggested that there is a connection between this disease and the maternal immune system and fetal cells [42] . Additionally, the increased incidence in women with multiple gestations and increased maternal weight gain, together with the fact that the rash starts on the striae distensae, suggest that skin stretching may have a contributing role in initiating an immune-mediated reaction [4, 17, 43] . In accordance with this theory, there is an increase in CD1a cells in the inflammatory infiltrate, therefore suggesting that structures that were previously inert develop antigenic properties [4] . Previously suggested theories, such as immunological changes, placental products, increased birth weight, or male sex of the newborn, have not been confirmed [34, 37•, 44•, 45, 46] . There is no HLA-antigen association in women with PUPPP [47] . The association of PUPPP with multiple gestations has led to the assumption that there is a role for sex hormones in the pathogenesis of this disorder (i.e., increased estrogen and progesterone levels) [48] , and indeed, progesterone has been found to exacerbate the inflammatory process in the tissue level, and increased progesterone receptor immunoreactivity has been evident in skin lesions of PUPPP [47, 49] . However, it should be stressed that in most studies levels of sex hormones in PUPPP patients were not different from controls [34, 45, 50] .
PUPPP is a clinical diagnosis, and a skin biopsy is seldom needed. Histopathologic findings are generally nonspecific and change with the stage of disease [4, 41] . Early lesions show superficial perivascular lymphohistiocytic infiltrate together with eosinophils and a prominent dermal edema [4] . Older lesions show epidermal changes, which include spongiosis and hyper-and parakeratosis [4] . In case of vesicles or bullae, immunofluorescence studies might be warranted, both direct and indirect, and these studies are usually negative [4] . Vascular deposits of IgM, IgA, and C3 have been observed in some patients [51, 52] .
Differential diagnosis might include contact dermatitis, a viral exanthem, toxic drug eruption, herpes gestationis, PP, PFP, insect bites, scabies infestation, urticarial allergic reaction, pityriasis rosea, and rarely erythema multiforme [32-34, 37•, 47, 53-55] .
There is no specific treatment, and management is usually symptomatic. Small doses of antihistamines, bland topical emollients, and high-potency topical steroids can be used to treat symptoms. Systemic steroids are usually very effective for severe pruritus, and customary treatment is with prednisone in doses of 40-60 mg/d with tapering [4, 41, 53, 55, 56] . Reassurance of the mother is an important part of management. Delivery usually does not lead to cessation of intractable symptoms [47] .
PUPPP is not associated with adverse maternal or fetal outcomes, and there is no cutaneous involvement of the newborn [41] . It should be noted, however, that one study described increased maternal weight gain and increased newborn birth weight [43] . The rash characteristically disappears 1 to 2 weeks following delivery and usually without postinflammatory pigment change or scarring, even in darkskinned women [35, 41] . Sometimes it clears before birth [50] . The disease usually does not recur in following pregnancies or with menses or use of oral contraceptives [4, 34] . If the disorder does recur (in approximately 10 % of cases), it often begins early in pregnancy and is less extensive [57•, 58] .
Prurigo of Pregnancy
PP is a relatively common disease of pregnancy, with incidence of approximately 1 in 300 to 1 in 450 pregnancies [28, [59] [60] [61] . It has been reported to occur in all trimesters, but it characteristically begins during midpregnancy (25-30 weeks gestation) [28, 62] . Prurigo can often persist for weeks or months after delivery [28] . The etiology of this condition is still unknown, although an association with atopy has been reported [17] .
The disorder manifests with multiple discrete, small, erythematous, or skin-colored papules and nodules, which are exceptionally pruritic and often are excoriated [63] . The rash is usually located on the extensor surfaces of the legs and upper arms. The abdomen is sometimes affected. With time, the rash can become polymorphic with excoriated, crusted, and eczematous lesions but does not progress to vesicle formation [62] . Sometimes follicular lesions can develop [62] .
There are no known adverse effects for the mother or the fetus [17] . Associations with intrahepatic cholestasis of pregnancy or an atopic tendency have been suggested [41] . It rarely recurs in subsequent pregnancies [63] .
Laboratory tests are normal, although serum IgE levels might be elevated in some patients [62] . Immunofluorescence evaluation is negative [62] . Histopathology evaluation is not specific, and might reveal spongiosis, parakeratosis, and marked papillary dermal edema, findings which are identical to PUPPP.
Emollients, midpotency topical steroids, and oral antihistamines can be used for symptomatic treatment [17] . Systemic corticosteroids are only very seldom used [63] .
Pruritic Folliculitis of Pregnancy
The incidence of PFP has been reported to be approximately 1:3,000 pregnancies [62] ; however, this number is probably an underestimation and this condition is probably underreported, because it is commonly misdiagnosed as acne, bacterial folliculitis, or PUPPP [41] .
The disorder presents at the second and third trimesters, usually between the fourth and ninth months of pregnancy [41, 62] . It manifests as small (3-5 mm), multiple, disseminated, erythematous, excoriated, follicular papules and sterile pustules [41, 62] . The rash usually begins on the upper trunk and spreads to the extremities [62] , and it strongly resembles steroid-induced acne. Despite its name, pruritus may not necessarily be present in PFP [41] . Spontaneous resolution occurs within weeks of delivery [41] .
Histopathology is nonspecific and demonstrates characteristics of acute folliculitis consisting of intraluminal pustules with neutrophils, lymphocytes, macrophages, and eosinophils [62] . Mild superficial edema with a perivascular infiltrate of lymphohistiocytes and eosinophils is evident in the dermis [62] . Immunofluorescence studies are negative [62] .
Etiology is still unclear [28] , and there is no evidence to support immunologic or hormonal abnormalities [44•] . In the largest series of patients with PFP, there was a reported decrease in birth weight and a male/female ration of 2:1 [44•] . One case of PFP was associated with premature delivery [60] , but maternal prognosis is good. Recurrence in subsequent pregnancies is rare [62] .
Treatment includes topical low-potency corticosteroids, topical benzoyl peroxide 10 %, and ultraviolet B phototherapy [28, 62] .
Conclusions
Skin symptoms are very common during pregnancy; most symptoms are mild and quickly resolve after delivery. Nevertheless, several specific dermatoses of pregnancy may have overwhelming effects on the patient's quality of life. Moreover, certain specific dermatoses of pregnancy (e.g., PG) may have adverse effects on the newborn. It is on this basis that good knowledge of these conditions is important for the treating clinician-gynecologist, dermatologist, or general practitioner. Accurate diagnosis and management is crucial for alleviating symptom of the pregnant woman, and in case of risk for the fetus, proper monitoring during pregnancy, and follow-up on the newborn's condition after delivery, are of utmost importance.
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